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It is both a pleasure and a privilege to have the opportunity to take 
part in this impressive celebration of the lOOth anniversary the College 
oí Agriculture. I am indeed honored by your invitation. You are to be 
eongratulated and commended for a job well done. Education is the foun- 
dation stone of progress and the many thousands of well trained young- 
men and women who have left these halls for the past 100 years have 
contributed, and will continue to contribute, much to the welfare and 
cconomy of Portugal, as well as to other countries. The world is looking 
to its colleges and universities for guidance and help in the solution of 
its many complex problems as never before and my country and I hope 
that the next 100 years for this splendid institution will continue to be 
fruitful and productive.
Fifteen years írom now I am looking forward to taking part in 
the lOOth anniversary celebration of the College of Agriculture which 
1 represent in the United States — the College of Agriculture of the 
University of Vermont. Our College of Agriculture is now 85 years of 
age and, of course, we are proudly looking forward to the time when we 
too will be celebrating a century of Service to agriculture as you are 
doing this year.
I am particularly pleased to see scientists from other countries 
taking part in ths anniversary celebration, for it is only through discus-
(*) Lecture given aí the Instituto Superior de Agronomia on the Sth May 
1953 being part of the celebrations of the 'First Centenary of the Foundation of 
the College of Agriculture in Portugal.
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sion and exchange of ideas, methods and techniques that Science and 
teaching can progress. As scientists and teachers, we are servants to all 
mankind, regardless of country, color or creed, and the degree to which 
mankind benefits from our work largly determines our success or 
íailure individually and collectively.
The classic story of the chemist who on his deathbed divulged his 
secret and lifelong ambition to develop a Chemical that would dissolve 
everything, only to find that he hadn’t thought of the answer to the 
simple question, «what was he going to put it in», will long stand as 
an example of the importance conferences of this kind.
*
* *
Next month I will have completed a 22 month assignment in Por­
tugal on a Mission that has taken me into almost every comer of this 
beautiful country. The experience has been one that I will forever cher- 
ish and has definitely confirmed the fine impression of the Portuguese 
people which I formed from my contacts with them in my country, par- 
ticularly in the New England States of Massachusetts, Rhode Island, 
Connecticut, Vermont and Maine. The Portuguese in my country are 
exceedingly proud of their mother country and its many achievements; 
and my 22 months with wou have convinced me that their pride is well 
justified. I know some of my Portuguese friends in the States upon my 
return next month are going to ask for my impressions of Portugal, 
where I have been, what 1 have seen and who I have met. When I tell 
them that I gave a talk on «Increasing Food Production in Portugal», 
at the lOOth anniversary celebration of the College ol Agriculture, I 
know they are going to wonder, as you are wondering, what an Ameri­
can, or anyone else from another country would. or could, say on such 
a subject after a visit of only 22 months. I must confess that I vould 
be much happier to talk about increasing food production in the United 
States or in my own State of Vermont, or in listening to any one of vou 
from Portugal talking on the subject. Be that as it may, I want to assure 
you at the outset that my comments will be based primarilv on what I 
have been doing in Portugal and its relation to increasing food produc­
tion, rather than telling you how you should manage your soils, crops, 
livestock and forests. I learned fairly early in my scientific career that 
reading a pamphlet on the soils or a crop of a particular area, or merely 
viewing the countryside from a car or train window did not make me an
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authority on the agriculture of that area. You and the other graduates 
and members of this institution are the authorities on the Science of agri­
culture in this country and from my contacts with many of you during 
my assignment, I have no fear as to the future welfare of Portuguese 
agriculture.
Now as to my assignment in Portugal and its relation to increasing 
food production. Among other things, the last war foreibly impressed 
two things upon the world, one, the importance of research to survival 
and huttian welfare and, second, the importance of putting the results of 
research to work effectively, and in the shortest possible time.
To the city dwellers, research is usually associated with atomic 
energy, anti-biotics, miracle drugs, vitamins, radio, radar and television.
To the farmer, research means hybrid corn, disease resistant crops, 
better control of insects, diseases and weeds. It means fertilizers and soil 
conditioners, soil conservation and farm animais that grow faster and are 
more healthy and vigorous. It means more efficient ways of processing 
and marketing farm products. All of these things add up to higher 
slandards of living for his community and country.
When a human life is saved by penicillin or by any of the products 
or techniques of modern Science, that person automatically becomes a 
strong supporter of research. People throughout the world are becoming 
research conscious, and governments, industry, universities and colleges 
are expanding their research activities. These great strides in research, 
however, have created problems which are giving leaders in many fields 
considerable cause for concern. In the field of agriculture for example. 
leaders are concerned about the delay or time-lag in putting the results 
of agricultural research into farm practice. They are keenly aware that 
return from investments in agricultural research must come, in the end, 
from more kilograms or tons of wheat, corn, meat, fiber or other commo- 
dities. As scientists, we are not producers of food and fiber. We are 
producers of scientific information. The job of food production is in the 
hands of the farmer who can profit from the information we as scientists 
produce, only if that information is made available to him in a form and 
manner which he can understand and utilize.
How to get this research information to the farmer in the most 
understandable form and in the shortest possible time is a problem in 
my country as well as yours. In my country in 1914, just 39 years ago. 
we started what we call a Cooperative Extension Service which was given 
the responsibility of putting scientific knowledge to work for all the 
people. Portugal and the other countries of Western Europe likewise have
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organizations for getting scientific information to farmers, some of which 
are quite well developed while others are still in the formative stage.
The Food and Agriculturel Committes of the OEEC, which means 
Organization for European Economic Cooperation, of which Portugal and 
many other European Countries are members, recommended in an 
Ínterim Report issued in 1949, that the strengthening of the farm advisory 
Services in the participating countries was one of the best means for 
increasing food production through the adoption of newer methods.
The conclusions of the Food and Agriculture Committee were 
accepted by the participating countries and as a consequence the com­
mittee made a detailed study of the farm advisory Services in 12 partici­
pating countries, ECA (Economic Cooperation Administration) and FAO 
(Food and Agriculture Organization) assisted the committee in this study.
Representatives of this committee, consisting of Mr. C. R. Ytterborn 
of Sweden (chairman and secretary) and Dean A. L. Deering (USA), 
ECA, visited Portugal for the period March 11, 1950 to March 26, 1950, 
for the purpose of examining the advisory Service system then in oper- 
ation and to make recommendations. During this visit I believe Dean 
Deering gave a talk on Extension Work in the United States at a meeting 
of faculty and students of the College of Agriculture. Perhaps many of 
you heard Dean Deering at that time. The findings and recommendations 
appear on pages 167-68 in an OREC report issued in September 1950, 
and entitled, «Agricultural Advisory Services in European Countries».
Following this first study and report, a working party of seventeen 
European exports on Farm Advisory Work from 13 European countries, 
together with a representative from ECA/OSR and a representative of 
the Secretriat of OEEC, studied the Agricultural Extension Services in 
the United States during the months of October and November, 1950. 
Eng. Agrón. D. Francisco de Vilhena, Chief Inspector of Technical Agri­
cultural Services, and Eng. Agrón. V. Dantas of the National Wine Board 
of Lisbon, represented Portugal on the working party. A complete report 
of the working party^s findings and summary and conclusions appears 
in an OEEC document published in July 1951, entitled, «Agricultural 
Extension Services in the U. S. A.».
The third phase of the study of the agricultural advisory Services 
in Portugal was sponsored by the Food and Agriculture Committee of the 
OEEC with the cooperation of the Portuguese Government. Dean A. L. 
Deering, who was the ECA specialist on the visiting team that visited 
Portugal March 11, 1950 to March 26, 1950, returned to Portugal for the 
period June 1, 1951 to September 1, 1951, for the purpose of preparing
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specific plans to implement lhe recommendations made by the visiting 
team. On August 21, 1951, Dean Deering and representatives of ECA 
from Paris and Lisbon met with members of the Portuguese Government 
and presented recommendations for increasing food production in Portu­
gal. Two recommendations were presented at the meeting: (1) the 
establishment of a more effective agricultural extension system: and 
»2) the appointment of a committee of three, authorized by the Govern­
ment to prepare a detailed r>lan to implement the foregoing. The speaker 
assisted Dean Reering in the preparalion of the recommendations and is 
presently assisting the Portuguese Government in their implementation.
In November 1951, a committee of five was appointed by the Min- 
ister of Economv to work with representatives of MSA in the preparation 
of a detailed plan. This committee was composed of the following 
members:
Prof. André Navarro, Director College of Agriculture,
Eng. António Botelho da Costa, Director General Agricultural Ser­
vices,
Prof. António de Sousa da Câmara, Director National Agronomy 
Station,
Eng. D. Francisco Manuel de Vilhena, Chief Inspector of Techni- 
cal Services,
Eng. Honoré Marques da Cunha, Chief Department of Studies, 
Information and Propaganda.
The above committee considered four main problenis in the preparation
of its plan:
1. The integration of the resident teaching work of the College of 
Agriculture with the work of the research and extension divisions.
2. The establishment of a program for women similar to Home 
Demonstration Work in the United States.
3. The establishment of a program for boys and girls similar to 
the 4H Club program in the United States.
4. The establishment of specialists as contact between investigation 
and extension.
The committee released the first draft of its plan ou November 23, 
1951. The Final draft was recently completed, and it is anticipated that 
it will be ready for presentation before the end of this fiscal year.
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To assist the committee in its work, a total of 15 participants from 
Portugal, studying 6 agricultural subjects, visited the United States for 
periods of from three to six nionths during the period Oetober 1, 1951 to 
November , 1952. During the present calendar year 12 participants will 
visit the United States to study 8 agricultural subjects. In addition, a total 
of 13 consultants from the United States and other countries, covering 6 
agricultural fields of work, visited Portugal during the period September 
26, 1949 to November 20, 1952. Several consultants will visit Portugal 
during the present calendar year.
To demonstrate the use of projection equipment and visual aids in 
bringing agricultural information to farmers, MSA made available to 
the Portuguese Government on an indefinite loan basis, 18, 16 mm motion 
picture projectors, 18, 35 mm electric slide and film strip projectors, 
18, 35 kerosene slide and film strip projectors, together with screens and 
appropriate transformers. One set of this projection equipment was 
placed in each of the 15 agricultural regions, one set in the Madeira 
Islands, one set in the Azores Islands, and one set in the Division of In­
formation, Studies and Propaganda in Lisbon. Approximately 1,500, 
35 mm slides in color, and in black-and-white, were prepared from pho- 
lographs taken in Portugal by Mr. John Spaven, MSA Visual Aids Con- 
sultant, during the period Oetober 20 to November 20, 1952. Also about 
15, 16 mm motion picture films from the United States and other countries 
have been dubbed in Portuguese for use in the equipment. Four 35 mm 
Portuguese motion picture films are being reduced to 16 mm size.
So much for my specific assignment. As I stated previously the 
assignment has proved a most intersting one and I have enjoyed the 
finest of cooperation from everyone. Without such cooperation little could 
have been accomplished.
Now for the next few minutes I would like to present a few of my 
observations and impressions of Portugal as seen through the eyes of an 
agronomist and about as I expect to relate them to my friends of Portugal 
back in the United States.
As I have already stated. I do not profess to be an authority on the 
soils, crops, livestock and forests of Portugal. My remarks, therefore must 
of necessity be general in nature and must be considered merely as 
coming from one from the outside, who just stopped to look in for a 
while.
My first observation has to do with what the economists call «Pres- 
sure of Population on the Land». As agronomists, you have a far more 
difficult task with respect to the pressure of population on the land than
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we do in the United States. You are a small country with a large popula- 
tion. We in the United States are a large country with a relatively small 
population.
This situation forces Portugal to use land for crops which might 
otherwise be planted to trees or put to some other purpose. I presume 
this situation likewise applies in some of the other Mediterranean coun- 
tries. I know you are well aware of the problem and are doing something 
about it. You are constructing dams to generate power for industrial deve- 
lopment, and are also using some of these dams as sources of water for 
irrigation. You are building factories, you have an overseas resettlement 
program, all of which will help reduce the pressure on the land. It has 
been my good fortune to have visited several of your irrigation research 
stations and to have talked with members of the staff. Some of the best 
research work on irrigation that I have seen can be found in Portugal. 
Your yields of rice are among the highest in the world and some of the 
best alfalfa and hybrid corn crops that it has been my pleasure to see are 
to be found in your irrigated areas. Irrigation will not be the complete 
answer to your food problem. but I am sure it will play a very impor- 
tant part.
Your work in the fields, foresty, fruit, vegetable and vine crops is 
excellent. I visited several of the experimental station throughout the 
country and found the staffs alert to the prohlems confronting then.
My second observation concerns your soil and climate. If my obser- 
vations are correct, Portugal has two fairly separate and distinct types 
of climate, the Atlantic type in the upper half of the country, and the 
Mediterranean type in the lower half. In cach case, the climate markedly 
affects the crops that can be grown, and the methods for growing and 
handling them. In the United States we have similar climatic differences, 
however, they occur much larger areas. Intermittent and uncertain rain 
fali is another of your problems which can become particularly serious 
in a small country, especially if it reaches drought proportions. What can 
you do about your climate? If I knew how lo make it rain, where and 
when I wanted it, I am sure I would be the most soupdit after person on 
earth. Your soil conservation program is showing results and I am sure 
will go far toward solving many of your crop problems that are aggra- 
vated bv climatic conditions.
As to soils. you have some real good ones. some not so good and 
some good for little else except for holding the country logether. You are 
not alone in this respect. In the United States we too have all gradations 
and variations of soils. We also have what we call «problem soils», and
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I presume you have some too. Your agronomists, as far as I can obseive, 
are finding the answers to many of your soil problems. In your College 
of Agriculture you have men who are internationally famous for their 
work in soil and plant Science. These men are imparting their knowledge 
and skills to their students, many of whom will carry on and expand the 
fine work that is going on at the present time.
My third observation has to do with the use of lime and fertilizer. 
In my State of Vermont, about 80 % of our soils are derived from acid 
materiais and until 1936 our farmers used less than 5,000 tons of ground 
limestone annually. Previous to 1936. we were limited to only a few of 
the more acid tolerant legumes, and the general levei of fertility on our 
acid soils was quite low. Our yields of corn, small grains and forage crops 
were generally low. As agronomists we had been working on the problem 
for several years and had evidence to prove that lack of calcium was 
basically the root of the problem. In 1936, our Federal Government estab- 
lished a program whereby it would share approximately 50 % of the 
cost of lime which farmers used, based on their amount of crop land. The 
result was an increase in the tons of limestone used from 5,000 tons in 
1936 to almost 200.000 tons in 1950. Crop yields have increased and 
farmers are getting better response from their phosphatic and other fer- 
tilizers.
I cite this experience in my State for what it might be worth to you. 
I have been informed that approximately 90 % of your soils are acid and 
I have observed what appears to be calcium deficiency in several areas. 
As in my country you agronomists are aware of this problem, and I am 
sure can produce evidence for its solution.
Your two new ammonium sulphate plants which began operations 
not long ago are important step in the expansion of agriculture and 
industry. One plant located at Estarreja, I understand, is expecled to pro­
duce 25,000 metric tons for the period July 1, 1952 to June 30, 1953. 
The second plant located at Alferrarede is expected to produce a similar 
lonnage for the same period.
Another plant located near Viseu is expected to produce about 7,000 
tons of 20 % calcium cyanamid per year, with maximum capacity of 
10,000 tons.
Production of superphosphate has been running around 400.000 
metric tons per year.
To me this represents real progress for both industry and agricul­
ture, and is a record of performance for which you can be justly proud.
My fourth observation concerns the production of pasture and forage
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crops. I have had occasion to visit each of the seven experimental fields 
on which yon have been conducting crop rotation experiments for several 
years, using several types of green manure crops. The results are 
truly phenomenal. For example, the experimental field of Alan- 
droal, covering an area of 10.5 hectares, showed under the crop 
rotation system you employed, the yield of wheat was increased from 600 
lo 1500 kilos per hectare. The weight of livestock was increased from 
250 to 2,500 kilos per hectare. I found similar results for the other six 
experimental fields, and what is really important, farmers were beginning 
to adopt similar methods on their farms. These fields serve as both expe­
rimental and demonstrational fields and in my opinion will do much to 
solve any forage and pasture problems which you have. The remarkable 
thing about a forage program is that as forages improve. livestock im- 
proves, soils improve and crop yields improve. One of the best remedies 
that we have found for falling crop yields in my State is the introduction 
of more legumes and livestock into the farming program.
I could continue with additional observations and impressions, but 
I will not do so for fear of boring you.
In summary, I would like to leave three general suggestions 
with you:
1. To continue and expand the fine work you are doing in the 
College of Agriculture. From these halls will come your future research 
workers, teachers, specialists, extension workers and others. A course in 
extension philosophy, organization and methods might be considered.
2. To continue and expand your agricultural resesarch program. 
Agricultural research and agricultural progress go hand in hand. Your 
Government, your farmers, your industrial people and others will look 
to your agricultural research workers for the answers to the many agri­
cultural problems that will arise.
3. To continue and expand your agricultural extension or advisory 
Service program. The income from your investment in agricultural 
research is realized when the findings of research are put to use, and 
are put into the hands of farmers in a form and manner which they can 
understand and utilize.
It has been a real pleasure and privilege for me to appear on your 
program and to present this paper. I sincerely hope my few remarks have 
been of interest to you, and that whenever you come to the United States 
you will come to New England and visit me at the University of Vermont.
«
